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[001] METHOD FOR CONTROLLING AN ACTUATOR OF A STARTING 

CLUTCH IN THE AUTOMATIC TRANSMISSION OF A VEHICLE 



[002] 



[003] 

[004] The invention concerns a method for the control of an energizing actuator 

of a starting clutch of an automatic transmission of a motor vehicle in accord with 
the principal concept of claim 1 . 



[005] 

[006] Generally well known among drivers of motor vehicles is the fact that in the 

operation of such a vehicle, situations can arise in which the vehicle becomes 
immobilized due to blockages on the traveled road. For instance, one can think 
of driving into an impassable place in deep snow, loose sand or into a short and 
deep depression in the roadway. 

[007] As a rule, accomplished drivers with manually operated transmissions of 

conventional vehicles can free themselves from the mired position by the so-called 
"back-and-forth" rocking process. 

[008] When this occurs, in the case of a vehicle which is motionless although the 

motor is running, first a clutch pedal is activated, a transmission shift position 
engaged and then the clutch pedal is released. The vehicle then moves itself until 
those forces working against it in the direction of travel become so large that the 
driver must, once again, activate the clutch pedal to avoid stalling the motor. 
Subsequently, the vehicle rolls back, now beyond its original starting position, until 
it is stopped in the opposite direction, again by the road obstruction and is, 
once again, in a standstill condition. At this moment, the driver releases the clutch 
pedal, now in a chosen gear position, so that the vehicle in its next starting trial 
tries to overcome the obstructing means by a somewhat longer approach at a 
higher speed. The resulting rocking process is then repeated until the vehicle 
frees itself or this method has to be abandoned. 
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[009] The above method of operation can be supported by well versed drivers, in 

that this alternating "to-and-fro u synchronistic movement of the vehicle requires the 
engagement of a forward and a reverse gear stage. 

[010] Where vehicles that are equipped with an automatic transmission are 

concerned, especially in a case of a step-to-step transmission having an automatic 
starting clutch, the overcoming of such roadway obstructions shows itself as being 
somewhat more difficult since the driver has no direct influence over the activation 
of the starting and shifting of the clutch action. 

[01 1] To this end, DE 101 28 853 A1 has let it be known that a motor vehicle with 

an automatic, double-clutch transmission exists wherein, by way of a particular 
apparatus, the vehicle can be brought into the above described to-and-fro rocking 
phase and can be manually operated within this phase. 

[012] Furthermore, in this state of the technology, provision is made that in a case 

of double-clutch transmissions for the carrying out of the rocking process, both a 
forward gear as well as the reverse gear of the transmission must be capable of 
engagement. The two clutches of this generally heavy duty transmission can be 
accordingly so in-and-out engaged alternately, that the vehicle in a roadway 
blockage, on a short term basis, can be driven forward and then backwards as far 
as possible. For this operation, an activation apparatus is made available within 
reach of the driver in which the driver can manually take over the clutch activation 
and can also be in control of the forward and backward motion of the vehicle as 
far as any limitation of this arrangement permits. 

[01 3] This activation apparatus can be a component of a shifting device employed 

for the signaling of ratio changing and/or as a reaction to a desire for a gear stage 
change, which allows shifting into a rocking process by way of a prior activation of 
a separate shifting device. Advantageously, it is possible, however, that a shifting 
device can be installed, where the transmission gear stages can be shifted 
sequentially up or down. 

[014] Even if the known device can be employed with complete advantage for 

automatic, double-clutch transmissions, nevertheless, this arrangement carries the 
disadvantage that the rocking process does not run itself automatically, but must 
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be manually and cleverly carried out by the vehicle driver. This places a problem 
for inexperienced drivers in that they do, indeed, have a device for rocking, but 
which they are unable to manipulate at its optimum efficiency. 

[015] Moreover, this rocking process cannot be used with automatic 

transmissions, which are based on conventional gearshift. 

[016] Giving consideration to this background, the invention should exhibit the 

possibility that a vehicle with an automatic shift transmission can overcome the 
described roadway obstructing occurrences. In carrying this possibility out, 
complete avoidance is to be made, counter to the state of the technology, which 
calls for a manual intervention of the rocking process to enable inexperienced 
driver to make the most of their available opportunities. Nevertheless, it is possible 
that, in addition, a manual means of operation should be made available. 

[017] The achieving of this purpose arises from the features of the main claim, 

while advantageous embodiments and developments of the invention are to be 
found in the subordinate claims. 

[018] 

[019] The purpose of the invention is based on the knowledge, that by way of a 

well conceived, periodical activation of the starting clutch in the concept of shut 
and open, which is made applicable under roadside conditions and roadway 
hindrances, the desired rocking process of a vehicle can be achieved and which 
process effectively accomplishes its goal. 

[020] In accordance with the above, a method for the control of an actuator of a 

starting clutch in an automatic transmission of a motor vehicle is proposed, 
wherein the actuator of a control apparatus is so regulated that the starting clutch 
is closed upon the expression of a startup desire, as well as closed by a 
pre-determined transmission ratio and is opened at the conclusion of the startup 
procedure. Additionally, in order to begin the rocking process, provision is made 
that the starting clutch, during an initial procedure by control of the actuator, is so 
operated, that periodically a diversion occurs in its transferred torque M_K. 



[021] These periodic variations, as described above, are computable in such a 

manner in regard to the vehicle and are directly so related to the actual roadway 
obstruction that the vehicle can automatically overcome an occurring blockage of 
travel. In particular, the parametric values to be considered in the computation 
advantageously include the speed of the vehicle, the weight of the vehicle, the 
radius of the vehicle wheels, the ground adherence of the vehicle wheels and the 
magnitude of the forces due to the obstruction, which are counter to the direction 
of travel during the rocking process. 

[022] Moreover, during the periodic functioning of the actuator of the starting 

clutch, it is seen as advantageous that the transmission ratio remains 
unchanged so that, by means of such rocking procedures, no extreme wear on 
the synchronization elements of the automatized shift-transmission need be 
expected. 

[023] The periodic activation of the clutch would advantageously begin by means 

of various sensors, if a determination is established, that the driving speed is very 
low or, indeed, at zero, and a slipping of at least one of the vehicle wheels 
oversteps a predetermined threshold. This borderline condition takes into 
consideration a vehicle firmly stuck in deep snow or in loose sand. 

[024] Another variant of the invention provides that the periodic operation can 

only be carried out if a prior determination has been made from the control 
equipment that the speed of driving is very low or, indeed, is at zero and the drive 
moment M_Z of the force working against the vehicle wheels oversteps a 
predetermined threshold value. By way of these measures, for example, that 
operational situation is taken into consideration, wherein the vehicle is held in 
place in a comparatively deep, roadway depression. 

[025] In another embodiment of the invention, provision is made that the periodic 

operation of the clutch actuators and also the starting clutch can only be carried 
out if, from the control apparatus, it has been previously determined that a 
releasing element for the activation of the periodic programming has been 
activated by a person within the vehicle. Thereby it becomes possible that, 
deviating from a self-operating, fully automatic freeing of the vehicle from its 
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restricting obstruction, the freeing can be done by the individual efforts of a vehicle 
driver. 

[026] After the choice of the manual operation method, the periodic operation, for 

example, can then be released. This is done if the vehicle driver activates the gas 
pedal for power control of the vehicle motor above a predetermined set angle. The 
set angle value can be that angle, which is known as the so-called kick-down 
position, which is known to the expert. When the gas pedal, forming this kick-down 
linkage, retracts, the control apparatus terminates the periodic activation of the 
clutch activator. 

[027] For additional manual influencing of a rocking process, provision can be 

made that the activation frequency can be adjusted for the periodicity of the 
actuator, the actuator being, for example, the starting clutch. This adjustment is 
made on another, separate actuator or on the gas pedal itself. 

[028] Advantageously, stored in the control apparatus are additional computation 

algorithms, with the aid of which, at least the activation frequency of the actuator 
can be calculated by way of an analysis of the driving speed, the controlled 
direction, the type of control, and/or the speed of control response for the 
activation elements and/or the gas pedal. 

[029] Finally, it should be mentioned, that the control process in accordance with 

the invention, as well as its embodiments, are exceptionally well suited to the 
control of an automatic transmission. 

[030] 

[031] To clarify the continuity of the description, a drawing is provided wherein is 

shown in: 

[032] Fig. 1 is a diagram in which the clutch torque M_K is plotted against the 

regulating distance S of a gas pedal, and 
[033] Fig. 2 is a diagram in which the pull moment M_Z of the vehicle, 

i.e., the vehicle's wheels, is plotted against the time t. 
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[034] 

[035] Accordingly, Fig. 1 demonstrates that the starting clutch is operated over a 

wide portions of the gas pedal angle S during normal clutch control functions for 
vehicle starting or maneuvering in terminal yards. 

[036] As soon as a vehicle driver, using a manual operation of the invented 

control method, has engaged the gas pedal into a kick-down position with a 
deflection angle of 90% of the maximum regulated path then, by a corresponding 
activation of the clutch actuator, the starting clutch is forced into an alternative 
manner of opening and closing. As is indicated by the two vertical directive arrows 
in Fig. 1 , this rocking process is maintained just as long as the gas pedal remains 
engaged in the kick-down position and the obstruction in the roadway is not 
overcome. 

[037] Fig. 2 presents the concept that the control apparatus can regulate the 

clutch actuator, for example, by an activation frequency F1, because of input 
vehicle and roadway specifics, as mentioned in the introductory comments, as well 
as by the surrounding circumstances as determined by appropriate sensors. The 
amplitude of this rocking process frequency can be the transmitted moment M_K 
from the clutch finally to the drive wheels of the vehicle or yet the pulling 
moment M_Z of the vehicle, which is necessary to escape an obstruction in the 
roadway. 

* 

[038] Insofar as that during the rocking process, the surrounding circumstances, 

change themselves, which must be subject to consideration. This can also lead 
to an adjustment of the tuning of the frequency F1 at which frequency the starting 
clutch is obligated to function. 

[039] In this method of operation, it is possible that the vehicle driver can control 

the moment at which he would start and terminate the rocking process on his own. 



